Phosphorylation of huntingtin reduces the accumulation of its nuclear fragments.
Huntingtin is phosphorylated on serine-421 (S421) by the pro-survival signaling protein kinases Akt and SGK. Phosphorylation of huntingtin at S421 is variable in different regions of the brain with the lowest levels observed in the striatum, which is further reduced by the mutation for Huntington disease (HD). Cleavage of huntingtin by caspase-6 at amino acid 586 is a crucial event in the pathogenesis of HD. Nuclear localization of huntingtin is also an important marker of HD and preventing or delaying its nuclear accumulation is protective in disease models. Phosphorylation influences proteolysis and clearance of many protein substrates. We therefore sought to investigate the influence of huntingtin phosphorylation at S421 on the accumulation of huntingtin-caspase-6 fragments because these fragments are generated in the nucleus and are crucial for the disease phenotype. Using phospho-huntingtin mutants and a cleavage site-specific neo-epitope huntingtin antibody, we demonstrate that phosphorylation at S421 reduces the nuclear accumulation of huntingtin-caspase-6 fragments by reducing huntingtin cleavage by caspase-6, the levels of full-length huntingtin, and its nuclear localization.